Deoxyadenosine/deoxycytidine kinase from Bacillus subtilis. Purification, characterization, and physiological function.
Three different deoxyribonucleoside kinases with specificities toward thymidine, deoxyguanosine, and deoxyadenosine/deoxycytidine, respectively, are identified in Bacillus subtilis. The deoxyadenosin/deoxycytidine kinase is purified 950-fold employing blue Sepharose CL-6B column chromatography. The two deoxyribonucleoside kinase activities copurify and are present in the same band after polyacrylamide gel electrophoresis. The molecular weight is determined by gel filtration to be 47,000. Cytidine, adenosine, arabinosylcytosine, and arabinosyladenine are substrates for the enzyme. The activities toward these substrates are less than 20% of the activities obtained with deoxyadenosin and deoxycytidine. The deoxycytidine and deoxyadenosine saturation curves are hyperbolic with Km values for both nucleosides around 5 microM. The maximal velocities for the two deoxyribonucleosides are nearly identical with GTP as phosphate donor. GTP is the best donor showing hyperbolic saturation curves and Km values around 150 microM depending on the deoxyribonucleoside concentration. dATP and dCTP are inhibitors when GTP is the phosphate donor. They may both act as phosphate donors themselves. A divalent metal ion is required, Mg2+ giving the highest activity. A spontaneous mutant, selected as resistant to 5-fluorodeoxycytidine, lacks both deoxycytidine and deoxyadenosine kinase activity, while it retains normal activities toward deoxyguanosine, deoxyuridine, and thymidine.